Abstract
Introduction
The day of the week (DOW) effects are among the first discovered seasonal behaviors that affect the financial markets. One of the most known forms, the so-called week-end effect, consisting in significant differences between the stock returns from the last trading day of a week and those from the first trading day of the next week, was revealed many decades ago (Kelly, 1930; Fields, 1931; Cross, 1973; French, 1980; Gibson and Hess, 1981; Lakonishok and Levi, 1982; Gultekin and Gultekin, 1983; Keim and Stambaugh, 1984) . In general, the empirical researches concerning the week-end effect reported that returns from the last trading day of a week were higher than those from the first trading day of the next week. Later, there were found significant differences among the returns from other days of week (Rogalski, 1984; Chang et al., 1993) . The study of such patterns is justified by practical and theoretical reasons. The knowledge about differences among the returns from the specific day of a week could be used in the stock market investment. In fact, this kind of investment is opposed to one of the main Efficient Market Hypothesis (EMH) principles which proclaimed the impossibility of obtaining profits by extrapolating the past evolutions of capital markets (Fama, 1970) . In the last decades the calendar anomalies existence was one of the main arguments against EMH provided by the Behavioral Finance Theory.
The researches on calendar effects from the last decades approached various aspects such as the different behaviors of the advanced financial markets and the emerging markets, the seasonality of the stock markets volatilities and the persistence in time of the calendar anomalies. Empirical researches revealed some differences between the calendar anomalies from advanced financial markets and those from the emerging markets (Wong, 1992; Balaban, 1995; Ajayi et al., 2004; Doyle and Chen, 2009 ). There are many explanations for such differences. Usually, by comparing to the developed financial markets, the emerging markets are perceived by the international investors as having superior potential of growing but also as much riskier. The emerging markets lower development makes them less sensitive to some factors with high influence on the advanced financial markets. While the strong linkages between developed financial markets make them very vulnerable to close their risky positions on Fridays and to re-establish new short positions on Mondays, were, at least in part, responsible for the week-end effects. The anxiety of investors to close their positions on Fridays was justified by the large amounts of news, many of them bad news, arriving during the non-trading days. In fact, it was revealed that many firms and even government entities preferred to delay for the weekends the announcement of bad news (French, 1980; Rogalski, 1984; Penman, 1987; Kiymaz and Berument, 2003) . However, the results of Blau et al. (2008) investigation about weekend effect on New York Stock Exchange didn't support the short sellers' hypothesis.
The results of some researches proved significant patterns of stock returns not only for Monday and Friday but also for other days of the week (Solnik and Bousquet, 1990; Athanassakos and Robinson, 1994; Angelidis and Lyroudi, 2004) . Such findings were explained by delayed influence from leading markets (Aggarwal and Rivoli, 1989) or by Murphy Law of the calendar anomalies (Dimson and Marsh, 1999) . There were also researches that failed to find evidences of the presence of DOW effects on stock returns. Santemases (1986) proved that no significant DOW effects characterized the behavior of Madrid Stock Exchange between 1979 and 1983 . Brooks and Persand (2001 investigated the presence of daily effects for five South -East Asian stock markets finding no DOW effect for Korea and Philippines.
The importance of markets instability on investment decisions stimulated the researches on seasonality of volatility. Chukwuogor -Ndu (2006) studied the day-of-the-week effects on returns and volatility for 15 emerging and developed European capital markets. Eleven of them exhibited the highest volatility, as expressed by standard deviation, on Monday. Later, Chukwuogor -Ndu (2007) investigated the daily seasonality for ten East Asian stock markets for the turbulent period 1998 -2003. The results indicate that the lowest volatility occurred on Tuesday for Japan, Philippines, Singapore and Thailand, on Wednesday for Indonesia and India and on Friday for China and Korea. Instead, the highest volatility occurred on Monday for China, Japan, Malaysia, Philippines, Singapore, Korea and India, on Tuesday for Thailand, on Wednesday for Taiwan and on Friday for Indonesia. Other researches revealed the presence of daily patterns on the volatility for various capital markets by employing GARCH models to capture the conditional variance. Bhattacharya et al (2003) investigated the stability of the DOW effects in returns and volatility at the Indian capital market, covering the period January 1991 -September 2000 using GARCH and OLS with lagged returns models. They divided this period of time in two sub-periods: first from January 1991 to December 1995 and second from January 1996 to September 2000. The analysis in a GARCH framework provided results that were different from those obtained in the OLS framework. Regarding the seasonality in volatility, for the first sub-period it was found no DOW effect. Instead, for the second sub-period, there were revealed significant positive day effects for Monday, Tuesday and Wednesday. Berument et al. (2003) investigated DOW effect on the volatility of Istanbul Stock Exchange between 1986 and 2003. Their results indicated the highest level on Monday and the lowest level on Tuesday. Apolinario et al. (2006) examined daily seasonality of stock prices returns and volatility for 13 European capital markets using symmetric and asymmetric GARCH models. The results indicate significant DOW effects on volatility for all the countries, excepting the Czech Republic. Yalcin and Yucel (2006) studied the evolutions of 20 emerging markets proving significant DOW effects on volatility for five of them. Kenourgios and Samitas (2008) analyzed the day-of-the-week effects on returns and volatility for Athens Stock Exchange during two periods: an emerging period from 1995 to 2000 and a developed period from 2001 to 2005. While for the first period there were obtained strong evidences in favor of the daily seasonality of returns and volatility, for the second period the results suggested the weakening of DOW effects. Batuo Enowbi et al. (2009) found significant DOW effects on the volatility of stock markets from Egypt, Morocco, South-Africa and Tunisia. Duran (2010) investigated DOW effects on stock returns and volatility in four Latin American capital markets: Argentina, Brazil, Chile and Mexico for the period March 1998 -March 2010. It was found significant daily seasonality of volatility only for Brazil and Mexico. The lowest volatility for both countries occurred on Friday while only for Brazil it was found a peak of volatility on Monday.
Data and Methodology
In our investigation we employ daily closing values of the indexes from 32 stock markets for a time period between January 2000 and September 2012 (Table 1) . Half of them are from 15 developed countries stock exchanges (due to the importance of US capital market we use two indexes from this country: Nasdaq -100 and Standard & Poor's) and the other 16 from emerging markets. (Insert here Table 1) In order to capture the differences between quiet and turbulent circumstances we divide the sample of data into two sub-samples: -first sub-sample, corresponding to a quiet period, from January 2000 to December 2006; -second sub-sample, corresponding to a turbulent period, from January 2007 to September 2012.
We use continuous return of indexes (r i,t ), each of them being computed by the formula:
where P i,t and P i,t-1 are the closing values of index i on the days t and t-1, respectively.
We analyze the stationarity of returns by employing the Augmented Dickey -Fuller (ADF) tests (Dickey and Fuller, 1979) . Based on the graphical representations of the returns time series we chose to use intercept terms in the ADF regressions. The numbers of lags are determined by Akaike (1973) Information Criteria.
As a preliminary stage before the investigation of DOW effects in a GARCH framework we perform ARMA (p, q) models on returns, using a Box-Jenkins methodology to find the appropriate values of p and q. Then, we study the autocorrelation and the heteroscedasticity of the residuals by Ljung-Box test Q and the Engle (1982) Lagrange Multiplier (LM) test for ARCH effects.
We define five dummy variables associated to the five working days of a week:
- The GJR -GARCH (q,p) model applied to reveal DOW effects on returns and volatility is described by two equations: the conditional mean equation and the conditional variance equation.
In the conditional mean equation of the returns the constant term is excluded in order to avoid the collinearity: where: -j (j=1,2…5) are coefficients which reflect the DOW effects on returns; -D jt are dummy variables corresponding to the five working days of the week; -k (k=1,..n) are coefficients associated to lagged returns; -n is the number of lagged returns, calculated by the Akaike (1969) Final Prediction Error Criterion; -t is the error term.
In the conditional variance equation the dummy variable associated to Wednesday (D 3 ) is excluded in order to avoid the dummy trap: 
Empirical Results
The Table 2 reports the results of ADF tests. For all 32 returns the null hypothesis of unit root was rejected for both sub-samples.
(Insert here Table 2) The results of Ljung-Box Q and ARCH LM tests are presented in the Table 3 . For all the returns and for both sub-samples there cannot be rejected the null hypothesis of autocorrelation and the heteroscedasticity of the residuals.
(Insert here Table 3) The Table 4 (Insert here Table 4) The coefficients of GJR-GARCH conditional variance equations of advanced markets indexes for the first subsample are presented in the Table 5 . The results indicate various DOW effects on volatility for the advanced markets indexes from the first sub-sample. Some significant positive coefficients result: five for (All Ordinaries, ATX, FTSE 100, Hang Seng and OSEAX) and two for D 1 (Straits Times and TAIEX). There are also some significant negative coefficients: five for D 1 (AEX General, All Ordinaries, CAC 40, DAX and FTSE 100), one for D 4 (All Ordinaries) and three for D 5 (All Ordinaries, Hang Seng and OSEAX).
(Insert here Table 5) For the second sub-sample, the GJR-GARCH conditional mean equations of the advanced markets indexes indicate only positive significant coefficients: one for D 3 (TAIEX) and two for D 5 (DAX and OSEAX).
(Insert here Table 6) The GJR-GARCH conditional variance regressions performed for the second sub-sample on the advanced markets indexes revealed DOW effects on volatility. Positive significant coefficients were found for (All Ordinaries and Straits Times), for D 2 (S&P TSX Composite and TAIEX), and for D 4 (S&P TSX Composite and SSMI). Significant negative coefficients were found for (S&P TSX Composite), for D 2 (All Ordinaries, Straits Times,), for D 4 (Straits Times) and for D 5 (All Ordinaries).
(Insert here Table 7) The results of GJR-GARCH conditional mean regressions performed on the emerging markets indexes from the first sub-sample are presented in the Table 8 (Insert here Table 8) The Table 9 (Insert here Table 9) The results of GJR-GARCH conditional mean regression for the second sub-sample data of emerging markets indexes are presented in the 
Conclusions and implications
In this paper we investigated the presence of daily seasonality on returns and volatility for 32 indexes from advanced and emerging markets during two periods of time: a relative quiet one and a turbulent one. Based on GJR-GARCH models we identified various DOW effects in the two periods.
Our investigation revealed significant differences between quiet and turbulent times. In fact only few DOW effects identified for the first period survived to the second one. For the returns we found persistence in time for Monday (Athex Composite Share), Tuesday (CROBEX), Wednesday (MerVal) and Friday (BET-C, IDX Composite, KLSE Composite, OMXT and SEMDEX). The DOW effects on volatility survived for Monday (BET-C), Wednesday (All Ordinaries and SEMDEX) and Friday (All Ordinaries). Instead, for many indexes, new forms of daily seasonality appeared during the turbulent times. Such evolutions could be associated to changes in investors' behaviors from the quiet to the turbulent period.
The results suggest that the decline of DOW effects on returns was more consistent for the advanced markets than for the emerging markets. In fact, for many emerging markets, the investors had highly risk perceptions even during the quiet times so the changes induced by the turbulences were less sharp as in case of the most advanced markets.
In the recent context of financial instability it is hard to formulate irevocable conclusions about the causes of the changes in DOW effects. Such changes could be provoked by the turbulences on the financial markets or there could be viewed as the confirmation of Dimson and Marsh (1999) Murphy's law for the calendar anomalies. In these circumstances, the researches on the persistence in time of DOW effects should be extended to the postglobal crisis periods. 
